Poly Micro Industries, Phoenix, AZ, USA a Actual (measured) polymer coating volumes are listed in Table S5 .
b Core thickness of the S30-1 and PAc fiber was about 100 µm. Core thickness of the S30-2 fiber was about 500
µm. The other fibers had a core thickness of about 200 µm. Table S3 . Materials and methods applied by the 11 participants of the inter-laboratory comparison study in the first experiment (C free determinations according to own procedures); presented in an anonymous way ("participant A-K") and in the second, standardized experiment (last table; "standardized protocol"). i) For PAHs (EPA Method 3630C) -the extract in hexane was concentrated and exchanged to cyclohexane (~ 2 mL). The cyclohexane extract was introduced to an activated silica gel column, and after flushing the column with pentane, the PAHs attached to the silica gel were eluted using 3:2 pentane/methylene chloride. ii) For PCBs (EPA Method 3660B & 3630C) -the extract in hexane was concentrated to ~2 mL. Activated copper was added to each sample to remove sulfur species. The extract was introduced to a 3% deactivated silica gel column and hexane was used to elute the PCBs from the column. Silica gel clean up (modified Silica gel clean-up method 3630C (USEPA)). Preclean the silica column with heptane. After the sample has completely entered the silica column (achieved by pipetting the approximately 1 ml from the above extraction method), elute the column with 10 ml heptane. Rinse the glass vial that contained the sample with a few ml of heptane in order that the entire sample is transferred to Fibers were removed from sediment and wiped with a damp lint free tissue, cut with a ceramic column cutter into 1 cm segments, and placed in 150 µL of solvent (acetonitrile for PAH analysis/hexane for PCB analysis). The fibers were left in the solvent for 1 day (previous time series shows that desorption of the compounds from the PDMS layer occurs in less than a minute) before analysis. POM strips approx. 5 mg each for PAH analysis were removed from sediment, rinsed with MiliQ water and wiped with a damp lint free tissue, and placed in 250 µL of acetonitrile (in inserts). The samples were placed on a 2D shaker and mixed @ 160 rpm for 3 h. The POM strips were withdrawn from the inserts and the extracts were analyzed for PAHs using HPLC. POM strips for PCB analysis (40 mg) were removed from sediment, rinsed with MiliQ water and wiped with a damp lint free tissue. The samplers were placed in 40 mL vials containing 20 mL of hexane/acetone (1:1) and mixed @ 160 rpm for 3 h using the 2D shaker. Following this procedure the extracts were transferred to small volumetric flasks and reduced to 200 µL under gentle flow of nitrogen. The final extracts were transferred to 2 ml amber vials with 250 µL glass inserts and analyzed for PCB-12 using GC-µECD. No, only for quality assurance, i.e. confirm non depletion and indication of equilibrium. Reference for PRC calculation method -
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Standardized experiment Equilibration:
Equilibration system Vial, amber, 15 mL for SPME; bottle, amber, 120 mL for sheets Mass of sediment per system (g) Approx. 8 for SPME and 60 for sheets ( The accuracy of the nominal coating volume of the fiber-bound polymers (PDMS on the S10-1, S10-2, S30-1, S30-2, and S100 fibers and polyacrylate on the PAc fiber) was evaluated by determining the exact coating thickness of all fibers by microscopic measurements. Five pieces of 3 cm were cut from different positions of the stock fibers. They were sampled from either end and, if possible, from the middle. The pieces were cleaned with solvents and water according to the methods prescribed in the standardized protocol. Next, the coating of one half of each fiber piece was stripped with a razorblade. Here, it should be noted that the razor stripping did not affect the glass core, as thorough scraping was found to have no effect on its thickness. Subsequently, the pieces were examined at the largest magnification possible (100 -400 x). After pulling the maximal width of the object into focus, the diameter of the coated and stripped parts were measured at 10 positions each with the assistance of microscopy software. After subtraction of the core diameter from the total diameter, the coating thickness was derived. The error of the measurements is estimated to be about 0.5 µm (based on full width of the fibers) (i.e., < 0.5%). Figure S1 . Box Plots corresponding to Figure 1 in the main text (codes here refer to the panel codes in Figure 1 ). All C free values were divided (normalized) to the averaged C free values from the coordinating laboratory (lab UU). Note that (i) y-axis scales are different for the different plots; (ii) data for PCBs 66 and 77 in plots A1, A2, B1, and B2 were normalized to the C free value of another lab, as lab UU did not report a value in these cases (compounds were actually not present in the BB and FD sediment). For this reason, no data are given for these chemicals in plots C1, C2, D1, and D2 (extracts analyzed by lab UU). Figure S3 . C free (ng/L) as determined with SR as the sampler, by applying an increasing samplersediment mass ratio (ca. 1 / 1000 , 1 / 100 , 1 / 20 , 1 / 5 , and 1 / 1 ) plotted against the "sampler-extracted" concentration from the sediment (µg/kg; i.e., the amount in the sampler expressed on a sediment mass basis). The downward arrows indicate the total concentrations in the sediments. Data for PCB153 show a linear decrease, with C free approaching zero when the sediment is fully depleted (extracted). The C free values for benzo [a] pyrene decrease with a factor of about 4 going from the lowest to the highest sampler-sediment ratio ( 1 / 1) , but for this chemical, only about 5% max is extracted from the sediment. Uptake kinetics from sediment-water slurries with continuous shaking were determined for seven samplers, according to the standardized protocol: S30-1, S100, PAc, PE-2, PE-3, POM, and SR (see Table S1 for explanation of abbreviations). Kinetics in the other PE samplers was assumed to be similar to uptake in PE-2. Likewise, S30-2 kinetics were assumed to be represented by kinetics in S30-1. Kinetics in S10-1 and S10-2 will be faster than for S30 and were therefore not quantified. Uptake was determined after exposure for 2, 4, 6, 9.5, and 12 weeks to the BB and the SP sediment. Uptake of chemicals in PAc from the SP sediment was not determined due to logistic reasons. Each measurement was performed in three-fold. For the graphical presentation below, four chemicals were selected (a moderately and very hydrophobic PAH and a moderately and very hydrophobic PCB): fluoranthene (♦), benzo[g,h,i]perylene (◊), PCB-52 (•), and PCB-180 (○).
BB sediment SP sediment
S30-1
(SPME, 30 µm PDMS)
S100
(SPME, 100 µm PDMS) Figure S5 . Relationship between C free determined statically (with PRC correction to calculate equilibrium concentrations in the sampler) and in well-mixed (dynamic) systems. Results were obtained with 25 µm-thick PE by one of the participants. The solid line represents the 1:1 relationship; the dashed lines the 1:2 and 2:1 relationships. Data are for C free values determined in all three sediments.
